Background and Purpose
This project grew out of concerns expressed by several novice teachers about their lack of preparation to deal with common problems in the classroom. Specifically, a group of first and second year teachers at a high school in eastern North Carolina began to meet informally after several new teachers left their positions early in the 1995-1996 school year. They found that they were experiencing many of the same problems, and they eventually formed a support group to deal with their situation. Specific concerns expressed by the group included a lack of preparation for the endless paperwork that teachers are required to complete and for the many changes in schedules and placements during the first several weeks of school, and inability to deal effectively with management and discipline issues. They were also concerned about the lack of mentoring from experienced teachers, even though mentors were supposedly assigned to new teachers. After several organizational meetings, members of the group made presentations to their school administrators, to their superintendent, to the dean of the local school of education, and finally to representatives from the various teacher education programs within the university. Many of the questions on the survey developed for this study came directly from the meeting with representatives from the university.
The purpose of this study was to gather additional information about concerns and problems experienced by novice science teachers. It was hoped that this information would eventually be used to further refine the science teacher education program at East Carolina University, and that information gathered would also be used to help active teachers in the schools. It should be noted that many of the changes recommended by the group of novice teachers were already in the process of being put into effect when the teachers expressed their initial concerns. It is also realistic to believe that the changes were accelerated, perhaps greatly so, by what should be seen as a very courageous group of new teachers.
Instrumentation
The questionnaire for this study was developed from two sources. The major source was the list of problems and concerns expressed by novice teachers as described in the preceding section. The second source was other surveys developed for similar studies. After an initial questionnaire was developed, it was circulated among several university level science educators for comments and for eventual content validation of the instrument. One of the few substantive suggestions had to do with the length of the instrument. Interestingly, none of teachers who have completed the questionnaire have mentioned that it took too long to complete. There are two slightly different forms of the instrument; one is meant to be administered before school actually begins, and the other is given as a followup at the end of the first school year. These were administered within a week after school ended. An interview protocol was also developed from the follow-up instrument. Final interviews were conducted by the researcher at the end of the second year. Interviews were taped for later transcription.
NEW SCIENCE TEACHER QUESTIONNAIRE

Personal Strengths and Weaknesses
1.
What do you see as your greatest strength as a new science teacher? 2.
What do you see as your greatest weakness as a new science teacher? 3.
On a five point scale (with five being the highest), how successful do you expect to be as a first year science teacher?
Preparation
4.
In what ways do you feel that your college classes and related field experiences have best prepared you to be an effective science teacher?
5.
In what ways do you feel that your college classes and related field experiences have least prepared you to be an effective science teacher? 6.
If you could change the way you were prepared as a science teacher, what would you change?
Support
7.
What kind of support do you expect to receive from other teachers in your school? 8.
What kind of support do you expect to receive from your school administrators? 9.
What kind of support do you expect to receive from county office or school district personnel?
Teaching Situations
10.
How would you describe the ideal science teaching situation? 11.
How do you expect your teaching situation to differ from the ideal? 12.
If your teaching situation differs greatly from what you see as the ideal, how will you cope with it? 13.
What do you expect to be your greatest problem as a new science teacher?
Relationships
14.
Describe the nature of your expected relationship with your students. 15.
Describe the nature of your expected relationship (if any) with your students' parents.
Daily Instruction
16.
Describe what you expect a typical class period will be like for students in one of your science classes. 17.
How large a role do you expect laboratory activities to play in your everyday teaching? 18.
How do you plan to maintain classroom control during your first year of teaching? 19.
How much do you expect to be governed in what you teach by state competency guidelines, including endof-year testing? 20.
How much time do you expect to spend per day in planning for instruction?
Sample
The original sample included all six of the graduates of the undergraduate science education program at East Carolina University for spring, 1996. Two of the six ended up taking jobs over 250 miles form the university, making it impractical to visit and observe them. Another of the beginning teachers resigned after one month of teaching, mainly due to classroom management and discipline problems. All three of the remaining participants in this study were white females. They were all traditional students who had completed a Bachelor of Science degree in Science Education. They had strong backgrounds in the sciences (60 plus hours), and all were excellent students with high grade point averages (above 3.5 on a 4 point scale). Pseudonyms are used in the presentation of findings.
Annie was predominantly a biology teacher, Ellen was a chemistry teacher, and Toni was an earth science teacher who also regularly taught chemistry. All three taught in block scheduling situations, and all taught at least a few science subjects other than their main area of concentration. They were employed in three different school districts in eastern North Carolina. All were assigned experienced teachers as mentors, but the mentors were not all science teachers.
Findings
Selected responses from the teachers that took part in the study are shown in Table 1 . Responses to the initial questionnaire are shown in normal type, responses to the follow-up questionnaire are underlined, and responses to the interviews are in italics. Questions are from the initial questionnaire. 
Summary
Responses were categorized according to the original design of the instrument, and included personal strengths and weaknesses, preparation, support, teaching situations, relationships, and daily instruction. Several trends were evident with all three of the teachers involved in this study.
All of the participants had a fairly clear view of their original strengths and weaknesses. Both of these categories shifted somewhat over time, changing from basic personality characteristics to instructional expertise.
There were several comments in the weaknesses category that pertained to lack of planning, and there was some consistency in this category over time. All three participants flourished in their teaching, and they were generally more successful than they had initially expected. One even commented during her interview that she may have had too much success too early, leading to resentment among other teachers.
All of the beginning teachers felt that they were well prepared by their college classes in their primary content area, but less prepared in supporting areas of science. This is particularly notable because many science teachers must teach science subjects they are not truly equipped for. The teachers did not feel as prepared in terms of their education courses, commenting on lack of experience in planning, routine school activities, and lack of practical rather than theoretical content in classes. Several comments were made by the participants about the necessity of spending more time in the classroom during their preparation as teachers, and these comments did not change appreciably during the study period.
The three participants felt that they had received excellent support from other teachers and administrators in their schools, and research has indicated that this is an important factor in retention of teachers (Patterson, Roehrig & Luft, 2003; NSTA, 2000) . Although their initial expectations of support from county office or school district personnel were high, their comments after the initial survey indicated that they had received little assistance. This may simply be a result of not understanding how school systems typically operate.
None of the participants had what they considered ideal teaching situations, ranging from being a "roving" teacher to having inadequate laboratory or computer facilities. All managed to cope with their predicaments, and in the end, were more positive about their situations. Discipline problems were mentioned fairly commonly among the participants, but (interestingly) all three were known to exhibit good classroom management and discipline skills.
Interestingly, when the participants listed characteristics of an ideal teaching situation, there was a shift in emphasis from comments that were student-centered to comments about the building and classroom facilities.
Although they might have been shaky at first, all of the teachers also reported that they had good relationships with their students and with parents. They all mentioned respect (or mutual respect) at some point during the study, and this factor seemed to be a real key for them to maintain good relationships. They had also planned initially to have lots of contact with parents, but that expectation was reduced over time.
Finally, they all came to recognize the importance of effective, organized instruction during the term of the study, along with the importance of effective classroom management and discipline skills. This included an emphasis on planning and preparation and adequate knowledge of subject matter. All of the teachers spent several hours per day in planning, with a trend toward less time spent planning toward the end of the study. The dominance of the North Carolina Course of Study and End of Course Testing also demonstrated the importance of accountability in determining instruction, which resulted in severe restriction of labs and activities as part of routine instruction. All of the participants seemed to be aware of the emphasis on state testing from the very beginning of the study, but they didn't seem to fully understand the role that accountability plays in everyday teaching.
Conclusions and Recommendations
In 2003, seven years after the beginning of this study, all three of the participants were still working as science teachers. Annie had moved to a larger city and was beginning to pursue a doctoral degree (she had completed a master's degree in science education before she began teaching). She was serving as department chair in her new position. Ellen was still teaching in her original school, and was working toward completion of a master's degree in chemistry. Toni had changed schools in her same school district, ands she was also serving as a science department chair. She had recently applied for admission into a master's program in counselor education. At present, none these three successful science teachers are no longer teaching. Ellen has taken a job in the chemical industry. Toni is now a full-time school counselor. Annie is pursuing her doctorate full time, and then will probably seek a job in higher education. Specific reasons for leaving teaching are not known, but based on earlier conversations, they probably revolve around issues of job satisfaction, recognition, and compensation. Further research in this are would be a good topic for future research.
Why were these teachers successful? It should be recognized that these were not typical beginning science teachers. They were all exceptionally bright students near the top of their classes academically. They were all prepared in a traditional science teacher preparation program (as opposed to a licensure only or lateral entry program). They also had excellent support from other teachers and administrators in their schools, and they were all willing to make the sacrifices necessary to become successful teachers. Finally, participation in this study helped provide further support for the teachers in terms of contact with university professors and graduate students, which is not the typical model after students complete a teacher preparation program. Although this was not an objective of the present study, it does seem plausible that being part of the study may have served as informal induction program for these teachers. Researchers have reported that participation in induction programs influenced their retention, as well as their development as professionals (Luft, Roehrig & Patterson, 2002; Gold, 1996) . As Kelly (2004) reports, induction programs may be one of the keys to improving teaching retention. School districts often run programs for new teachers, but as the teachers in the present study report, they may not provide any real support. Where possible, induction programs should be collaborative efforts between teacher education programs in universities and local school districts. If this is not possible, universities should take more responsibility for supporting and providing resources for their graduates. Research has indicted that these types of programs can make a real difference (Kelly, 2004; Odell & Ferraro, 1992) .
The teachers who originally inspired this research project had no effective support system in place. They tried to create their own informal support group, but it wasn't enough to save the careers of several potentially successful teachers. Several changes in the programs for teachers at East Carolina University grew out of this crisis period for new teachers. Field experiences were totally reorganized and enhanced, with a significant increase in the number of hours in the schools. There was also a shift in expectations during field experiences from pure observations of teachers to more active participation in classroom activities. Programs and courses were revised to make them more practical and less theoretical in nature. In the science teacher preparation program, there was a shift from science preparation based on the science major to a more general approach, with adequate hours of instruction in all of the major science fields. Hopefully we can all learn from our mistakes, and by paying more attention to the needs of beginning teachers and to their special problems, we can create a more supportive environment for this critical group of teachers in the future.
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